1. Background {#sec27264}
=============

The basic goal of dental treatment is to protect and maintain healthy tooth structures. One of the major diseases affecting the oral health is periodontal diseases. The symptoms of the disease start with inflammation of the gingival tissue in the form of gingivitis and continue to involve supporting structures around the teeth in the form of periodontitis ([@A12253R1]). Inflammation is a double-edged blade; on one side, it causes damage to tissues and on the other side it stimulates cells to restore lost structures. The accumulation of the bacterial plaque starts the periodontal disease, and host-defense responses follows the process of the disease ([@A12253R2]). Various therapeutic methods including surgical and non-surgical techniques have been introduced to eliminate the periodontopathic subgingival microflora ([@A12253R3]). Among these, *Porphyromonas Gingivalis* (*P. gingivalis*) has a major role in the pathogenesis of different forms of periodontal diseases such as chronic and refractory periodontitis, as well as periodontal and pericoronal abscess ([@A12253R4]-[@A12253R6]).

Numerous factors are engaged in the pathogenesis of *P. gingivalis* including collagenase activity, fibroblast inhibition, invasion to epithelial cells which results in widening of the junctional epithelium and penetration of microorganism in to the connective tissue ([@A12253R7]). The presence of endotoxins and the cytokine secretion of *P. gingivalis* induce bone resorption. In addition, these microorganisms have the ability to inhibit immunoglobulins and IL-8 secretion by production of proteolytic enzymes ([@A12253R8], [@A12253R9]). *Myrtus* is a genus of one or two species of flowering plants in the Myrtaceae family ([@A12253R10]). It is a shrub form plant with dark green leaves, large flowers and small bluish-black fruits. There are some protuberances on its stem called Galle. All parts can be used for different therapeutic purposes. It has been shown that the crude and methanol extract of *M. communis* depicts antimicrobial activity on the growth inhibition of some bacteria, such as Gram positive *Streptococcus agalactiae* and *Listeria monocytogenes* as well as gram negative bacteria ([@A12253R11]). Also, in vitro and in vivo experiments proved that some *M. communis* leaves contain materials that have the potential to inhibit the biosynthesis of eicosanoids by direct inhibition of cyclooxygenase-1 and 5-lipoxygenase. In fact, their capability in suppressing the typical pro-inflammatory cellular responses obscured their benefit in treatment of the inflammatory and allergy-related diseases ([@A12253R10]). Although *Myrtus communis* may have shown to be a potential agent against several bacteria, no data are available on the *P. gingivalis*.

2. Objectives {#sec27265}
=============

The present in vitro study aims to assess the antimicrobial effect of *Myrtus communis* on the most periodonto-pathogen species; i.e. *P. gingivalis*.

3. Materials and Methods {#sec27272}
========================

3.1. Patient Selection {#sec27266}
----------------------

Thirty patients with advanced chronic periodontitis who were referred to the department of periodontology Shiraz dental school between October 2010 and June 2011 were enrolled into the study. The participants had at least one tooth with pocket deeper than 7 mm in the initial examinations. The patients, who had a history of periodontal treatment, smoking, pregnancy, taking antibiotics during the past two months, systemic disorders such as diabetes and infectious diseases, taking iron supplements were excluded from the study. The recruited cases should have been at least 35 years old. The age of the selected patients ranged from 36 to 52 years old. Twenty seven of these patients were male, while three subjects were female.

The extra oral examinations was performed and a complete medical history was obtained .The chief complaint was recorded and Pocket depth (PD) and mucogingival junction (MGJ) was measured. The gingiva was examined and the type of the periodontal disease was identified. The patients were then instructed for oral hygiene using soft toothbrush (Trisa ultra supersensitive) and unwaxed dental floss (oral-B). All the patients underwent supragingival scaling using Hu-friedy ultrasonic device and hand instruments. One week after the supragingival scaling, the patients were called for sampling. The samples were taken from all the areas which had more than 7 mm pocket depth, by a single stroke of a curette on the tooth surface and insertion of a No.20 paper cone in the periodontal pocket for 15, 20 and 30 seconds. The specimens were placed in 5 mL test tubes containing 3 mL Thioglycolate culture medium (Merck) and were kept in the refrigerator at 4˚C temperature. To avoid the interference at the moment of the withdrawal of the curette or the paper cone, teeth with crowns or subgingival filling were also excluded. The tubes were then put in special molds to be prevented from blending and transferred to the laboratory in less than 20 minutes.

3.2. Media {#sec27268}
----------

### 3.2.1. *Brucella* Broth Medium {#sec33253}

From the culture medium (Merck), 41 g was dissolved in distilled water and sterilized for 15 minutes in an autoclave. Then under aseptic conditions, 5% lysed sheep blood, 5 μg/mL Hemin, 1 μg/mL vitamin K, 1 μg/mL nalidixic acid, and 5 μg/mL vancomycin were added to the sterile medium.

### 3.2.2. Brucella Blood Agar Medium {#sec27267}

The same previous procedure was was repeated and 1.5% agar powder (Merck) was added and sterilized in an autoclave for 15 minutes. Afterwards, under aseptic conditions, 5% lysed sheep blood, 5μg/mL Hemin, 1 μL/mg vitamin K, 1 μg/mL nalidixic acid, and 5 μg/mL Vancomycin were added to the sterile medium.

3.3. Bacterial Identification {#sec27269}
-----------------------------

The prepared samples were inoculated on *Brucella* blood agar medium and incubated under anaerobic conditions at 37˚C for 14 days. Subsequently, the dark brown colonies grown on the medium were picked up and investigated by gram staining and fluorescent light. The bacteria with black or dark brown pigments (g^-^) and fluorescent (-) were identified as *P. gingivalis*. To confirm the identification, Indol test was employed on these bacteria and samples with positive results were utilized in the experiment. After the isolation and the identification of the bacteria, they were transferred to the cooked meat medium for higher proliferation and incubated at 37˚C for 14 days in an anaerobic jar.

3.4. Preparation of Essential Oil {#sec27270}
---------------------------------

First, 300 g of *Myrtus communis* powder (powder form of plant increase the yield effectively) immersed in distilled water for 4 hours, which is then boiled in a Clevenger (yield 0.69%). The essence was obtained then for more purification the additional moisture was removed by sodium sulfate powder and stored at 4˚C until use. The ״purification״ in this method means removal of excess water. The material used in this study was kindly offered by the center of Medicinal and Herbal Chemistry Research center by professor Javidnia.

3.5. Broth Microdilution Method {#sec27271}
-------------------------------

In this study, broth micro dilution method was used in order to determine the Minimum Inhibitory Concentration (MIC) of *Myrtus communis* essence on *P. gingivalis*. In this method, 96-well cell cultured micro plates with flat-bottom U-shaped wells were used. First, under sterile conditions and under a laminar hood, 100 μL of the *Brucella* broth medium were added to each row of wells of the first, 3rd and up to 12th column. After adding 128 μL of *Myrtus communis* essence to the second row of wells, their volume was increased to 200 μL using the *Brucella* broth medium so the essence dilution reached 64 μL/mL. Then, 100 μL was taken from the second well and added to the third one. This trend was continued up to the 11th well and finally, 100 μL of the 11th well was thrown away. Serial dilution was prepared from the investigated compounds in the 2nd-11th columns wells. Then the 0.5 McFarland suspension (1 × 10^8^ CFU/mL) of tested bacteria was diluted 1:10 to yield 10^7^ CFU/mL. Total of 5 μL of this suspension was inoculated into to the 2 nd-12 th columns' wells, in this way the final test concentration of bacteria in each well was approximately 5 × 10^5^ CFU/mL (or 5 × 10^4^ CFU/well). To control the sterility of the conditions; the well of the first column which contained 100 μL of the culture medium without the microbial suspension were considered as negative control. On the other hand, the well of the 12^th^ column which included the microbial suspension and lacked *Myrtus communis* essence were considered as positive control. Then, the plates were placed under anaerobic conditions at 37˚C. The turbidity of micro plate wells which contained bacteria were read by naked eyes after 72 hours. The concentration of *Myrtus communis* essence in the first well in each column which had no turbidity was considered as MIC. In order to perform the mentioned experiments, the bacteria had to be in the logarithmic phase. Thus, the fresh bacterial culture which was kept in cooked meat medium at 37˚C for 4 days under anaerobic atmosphere was utilized. All the experiments were repeated for 3 times in order to decrease the error rate to the possible extent. Also, in case of absence of matching among the rows, the experiments were repeated again ([@A12253R12]).

4. Results {#sec27273}
==========

The subjects of the present study included 27 male and 3 female patients with advanced chronic periodontitis. The mean age of the patients was 47.6 ± 2.0 years old. Sampling was performed and *P. gingivalis* was isolated from the samples through various experiments, including gram staining, Indol test, and fluorescent test. In this study, 0.12 - 64 μL/mL *Myrtus communis* essence were used for 30 *P. gingivalis* isolates and the MIC50 and MIC90 concentration of *Myrtus communis* essence against the isolates were equal to 1 and 8 μL/mL, respectively.

5. Discussion {#sec27274}
=============

The present *in vitro* study showed that 1 μL/mL concentration of *Myrtus communis* essence had an inhibitory potential against *P. gingivalis* as the most periodonto-pathogen species. Chronic periodontitis is known as an infectious disease which is triggered and maintained by microbial plaque, but further tissue damage can result from host- defense mechanisms ([@A12253R1]).

The goal of most medical or dental treatments is to remove the disease initiating factor. Among the dental plaque microorganisms, *P. gingivalis* is a predominant gram-negative anaerobic periodontal pathogen ([@A12253R13]). The usual treatment for bacterial elimination or reduction is mechanical debridement of the root surfaces, but it is not effective for the pathogens that have penetrated the tissues ([@A12253R14]). Therefore, the adjunctive techniques such as utilization of antibiotics were considered ([@A12253R15]). The use of systemic antibiotics has the potential of unwanted side effects such as gastrointestinal disturbances, allergic reactions, drug resistance and lack of cooperation from the patients ([@A12253R16]). Topically used antibiotics have fewer side effects than systemic antibiotics. The most important benefit of them is their favorable effect with the minimum dose of administration. But the disadvantages of topical antibiotics are time-consuming, high cost and technique sensitivity ([@A12253R17]). Another method is to use different agents in the form of mouthwashes. Chlorhexidine is the most useful mouthwash, but because of tooth and tongue staining and its unpleasant taste, it is not acceptable for the patients ([@A12253R18]). Listerine is another mouthwash, which although it does not have the side effects of chlorhexidine, it has high levels of alcohol that results in mouth dryness and subsequent complications ([@A12253R19]). Most patients prefer natural plants rather than synthetic medications. *Myrtus communis* is one of them. Aerial Branches of the plant were used in this study. One of the preparations of *Myrtus communis* has been shown to have an inhibitory effect on gram-positive aerobic micro-organisms such as *staphylococcus aureus*, *E. coli* and *pseudomonas aeruginosa* ([@A12253R20]). Topical of this herbal medication can be used in the treatment of herpes simplex and nasal inflammation. Rinsing of this herbal medicine is effective in the treatment of aphtous ulcer ([@A12253R10]). In this study, we used clinical strains of *P. gingivalis* isolated from the patients instead of standard strains. Because the reference strains were isolated a long time ago (several years) and the frequent cultures and subsequent mutations might have rendered them different from the strains which exist in human societies now a days. Thus, they might not be appropriate to investigate their resistance against pharmaceutical compounds.

We evaluated the antimicrobial effect of *Myrtus communis* against the most periodonto-pathogen species; i.e. *P. gingivalis* which is a gram negative bacterium. The concentration range of *Myrtus communis* against *P. gingivalis* was between 0.12 and 64 μL/mL and the MIC50 on the isolated P. gingivalis was 1 μL/mL. These results are in agreement with the study conducted by Sulieman et al. who used this medicine as a root canal irrigant ([@A12253R20]). The findings of his study indicated that the alcoholic extract of *Myrtus communis* showed antimicrobial effects at different dilutions, but the best antibacterial effect was noticed at the dilution of 35%. The strength of this study is the utilization of distilled water extract of the leaves rather than its alcoholic extract, which represents the pure effect of the plant. We did not determine the composition of the essence in this study. This essential oil is cheap and easily prepared without any unwanted effects. Moreover, it has a good smell which would positively influence its acceptance among the patients. The current study was the only one investigating the effect of *Myrtus communis* essence on *P. gingivalis* anaerobic bacterium. This essence is easily prepared, low-priced, with a delicate smell with no adverse effects. Further studies are recommended on the clinical effects of this essence, as a mouthwash, toothpaste, or subgingival irrigant; alone or in combination with scaling and root planning treatment.

The authors thank the vice-chancellery of Shiraz University of Medical Sciences for supporting this research (Grant \#3826). This manuscript is based on the thesis of Dr. Molud Abed. The authors would like to thank Dr. Shahram Hamedani (DDS, MSc) from the dental research development center for his editorial suggestions and English writing assistance.

**Implication for health policy makers/practice/research/medical education:**

The current study investigated the antimicrobial effect of the essential oil of *Myrthus communis* on *Porphyromonas gingivalis* (*P. gingivalis*); the most destructive periodontal pathogens.
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